. To optimize the use of available power, it is natural to consider simultaneous application of the sources. The question then arises as to whether there is any appreciable synergism between the power sources.
In this paper, we consider the interactions between FW and the energetic ions produced by NB.
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The ray tracing code CURRAY is used to determine the FW wave fields and polarizations. Typically, about 28 to 42 rays are calculated in the main spectra which are determined &om a coupling code VlDARY (coupled to FELICE) [2] . The wave information from CURRAY are input into the bounce averaged Fokker-Planck code CQL3D [3] which calculates the ion distribution in the presence of the rf quasilinear diffusion and neutral beam sources on specified flux surfaces. We use typical DIII-D parameters: Bo = 1 to 2 T, ne = 1 to 3 x 1013/cm3, T e = Z = 2 to 3 keV, neutral beam power fi = 3 M W , and Pf, = 1.5 MW. An ITER L-mode transport scaling is used to determine the relationship between density and temperature.
In the absence of rf, a slowing down distribution due to NBI is produced. When the rf is applied, a large energetic ion tail is developed in and 6 is pitch angle. At the 1-th harmonic l M w/sZ, the ratio of rf-diffusion to collisional diffusion is roughly given by
Thus for DIII-D parameters where l > 4, the rf-diffusion decreases with decreasing density and beam energy, and with increasing B-field. The above were for an rf-power at 60 MHz. The interaction is shown to be much weaker at a higher frequency of 80 MHz (Fig. 3) .
The neutron rate produced by the energetic ions has been measured with and without rf. We can calculate this rate in CQL3D. Comparison between theory and experiment, however, indicates that the quasilinear theory overestimates the energetic tail produced by rf. One likely origin of the discrepancy is that orbit loss is not taken into account in the calculations.
Inclusion of this effect in CQL3D is being implemented and shall be discussed.
In conclusion, the interaction between NBI and FW is investigated. We find that the interaction can be minimized by reducing the density and beam energy, and by increasing the B-field and frequency. At 1.8 T and 80 MHz, the ion absorption becomes small compared with electron absorption. A comparison with experiment, however, indicates that the Fokker-Planck calculation considerably overestimates the energetic ion enhancement. We think a likely source is the neglect of orbit loss in the calculations. 
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